INTRODUCTION
Cholera is an acute type of diarrheal illness that affected millions of people around the world over the centuries. Vibrio cholera, the causative organism of cholera was first isolated by Robert Koch in 1883. [1] Of recent, V. cholerae 0139 has also been associated with severe forms of cholera. [2] In most parts of developing nations in the world Vibrio cholerae O1, the causative organism of epidemic cholera, continues to be a major health problem. [3] Especially during monsoon season, cholera outbreaks have been frequently reported from one or the other part of this country. However, occasional sporadic cases have also been reported, majorly due to lack of proper sanitation and impure water supply. [4, 5] Therefore, public health strategy should ensure clean water supply, good sewage management and a clean environment.
The replacement of fluid and electrolytes plays a major role in treating cases of cholera however, treatment with antimicrobial agents has been proven effective in reducing intensity and duration of symptoms and also in preventing lethal complications. [6] Vibrio sp. were susceptible to many antimicrobials initially, but they have developed resistance to them over a period of time. Literature on the antibiotic susceptibility of cholera organisms from most developing countries is patchy. Worldwide, V. cholerae 01 strains resistant to tetracycline, trimethoprim-sulfamethoxazole and ampicillin are common. [7] [8] [9] [10] [11] In many of these studies, the main reasons for the rapid rise in antimicrobial resistance have been extensive antimicrobial prophylaxis, unauthorized dispensing and use of these agents in animal husbandry. [12, 13] Resistance of V. cholerae to ceftriaxone has been reported from Argentina [14] and recently from Delhi, India. [15] Also, no consolidated data are available on the antimicrobial susceptibility patterns of organism concerned. The present study was conducted to determine the prevalence of serotypes of Vibrio isolates from cases of acute diarrhea and their antibiotic susceptibility pattern in a tertiary care hospital, North India.
MATERIALS AND METHODS
This retrospective study was conducted over a period of one year from 1 st January 2013 to 31 th December 2013 in the Department of Microbiology, Christian Medical College and Hospital, Ludhiana, India, a tertiary care hospital. During this period, 1063 stool samples were collected from diarrheal/dysenteric patients admitted to the hospital. The patients included children, adults, and elderly people.
Fresh feces of patients were collected and transported immediately for culture. Stool samples received in the laboratory was proceeded to confirm the causative organism. The diagnosis was suggested by the clinical picture and confirmed by stool culture. Macroscopic examination of stool samples from the cases of acute watery diarrhea was done. Hanging drop preparation was made and observed for darting motility. The stool samples were inoculated onto MacConkey agar and Thiosulphate-citrate-bile salts-sucrose agar (TCBS) and Blood agar using standard microbiological techniques. Enrichment was done with alkaline peptone water, from which subculture was performed after six hours of incubation at 37°C onto MacConkey agar and Thiosulphate-citrate-bile salts-sucrose agar. Suspected colonies were identified as V. cholerae by the standard biochemical tests. [16] [17] [18] and Organisms biochemically resembling Vibrio were serologically confirmed by specific antisera (Denka Seiken, Japan). The Slide agglutination was performed with Vibrio cholera polyvalent 01, monospecific Ogawa and Inaba, and Vibrio cholera 0139 antisera. The susceptibility of all the isolated Vibrio species to different antibiotics were done by Kirby-Bauer's disk diffusion technique as per the Clinical and Laboratory Standards Institute (CLSI) guidelines. [19] [20] [21] The antibiotic disks tested were tetracycline (30 μg), furazolidone (100 μg), ampicillin (10 μg), trimethoprim-sulphamethoxazole (25 μg), chloramphenicol (30 μg), amikacin (10 μg), gentamicin (10 μg), ciprofloxacin (5 μg), norfloxacin (10 μg), and ceftriaxone (30 μg). Escherichia coli ATCC 25922 were used as the control organism.
RESULTS
Out of total 1,063 stool samples received in the laboratory during the study period, Vibrio. Cholera was isolated in 41 stool samples, giving a positivity rate of 3.8%. On serotyping, 100% (41) of these positive samples were identified as V. cholerae 01 ogawa serotype. ninety-five percent (39) cases were encountered during monsoon season. These cases were usually documented in May to August of every year.
The prevalence of resistance pattern of the isolated V. cholerae 01 strains during the study period is as shown in the Table 1 . Over 70% of Vibrio isolates were resistant to two or more drugs including ampicillin, trimethoprim-sulfamethoxazole and furazolidone. Resistance rate of ampicillin was 26.8%, trimethoprim-sulfamethoxazole 95.1%, and furazolidone 70.7% approximately. Two percent of Vibrio isolates were resistant to norfloxacin and ciprofloxacin, during the study period. No resistance was observed to tetracycline, Chloramphenicol, amikacin, gentamicin and third generation cephalosporins. 
DISCUSSION
In recent years, the emergence and the spread of resistance to antibiotics among Gram-negative organisms have been increasing rapidly. The epidemiological importance of preventing these drug resistant strains from spreading in the community has become a worldwide problem. [22] Particularly in developing countries, V. cholerae is a potent pathogen which can be transmitted easily in the community by the feco-oral route, in the existing sanitary systems. The gold standard of treatment consists of oral and intravenous rehydration therapy and only a small proportion with severe disease require antibiotic treatment.
Worldwide, there is great variation in the distribution of antibiotic resistant V. cholerae 01 strains. [3, 12, 13, 23] Our results suggest that the antimicrobial susceptibility patterns of V. cholerae 01 cannot be predicted easily. In India, like in many other developing countries, there is no control in the prescription of antimicrobial agents and that antibiotics are widely used in animal husbandry, which may account for the problem of increasing spread of antimicrobial resistance.
The prevalence of resistance pattern of the isolated V. cholera O1 strains during the study period is as shown in the Table 1 . In our study, the isolates depicted highest susceptibility to tetracycline, Gentamicin, amikacin and Chloramphenicol. These findings were in concurrence to other studies in which the isolates were highly susceptible to aminoglycosides and tetracycline's. [15, 24] . There is gradual increase in resistance to ampicillin and high level of resistance was observed for furazolidone and trimethoprim-sulphamethoxazole during the same period. A number of multidrug resistance strains are also emerging in clinical isolates of V. cholera 01; serotype Ogawa, including resistance to trimethoprim-sulphamethoxazole and ampicillin. [25] Resistance to fluoroquinolones has been reported in studies from India [26] , however most of the isolates were found to be susceptible to fluoroquinolones (Norfloxacin and Ciprofloxacin) in the present study.
The predominance of the Ogawa serotype (n = 41; 100%) in year 2013 suggests that it is currently the predominant circulating serotype in this part of the country. The seasonal association of cases observed. The clinical courses found to be more severe in children and the peak being during the monsoons, which declined remarkably with change of season. Most cases occurred in May to June, and the clustering of cases was observed till August.
CONCLUSION
Now the worldwide antimicrobial resistance has attained the importance of a public-health problem. Apart from the environmental stresses, which the pathogen is facing over the years, various factors are also responsible for increase in the magnitude of bacterial species resistant to multiple agents.
In developing countries, like India the main reason which is responsible for emergence of the expanding resistance patterns to the organism is the easy availability of over the counter drugs and wide spread institution of irrational chemoprophylaxis before the patient reaches a tertiary care hospital. [27, 28] The emergence of drug resistant cholera may be due to overuse of these drugs as they are empirically used for many infections like diarrhea and urinary tract infection. This indiscriminate use of such antimicrobials will soon result in their becoming ineffective against this organism. With the emergence of high resistance to the empirically-given antibiotics, therapeutic options are limited. This problem becomes more dangerous and alarming when the issue of treating cholera in special groups, such as children, women in the antenatal period, and lactating mothers arises. The continuous surveillance of drug resistant strains is very important to know the changing antibiotic susceptibility pattern, as well as the cyclical change of the serogroups from time to time as the resistance pattern also changes with the change in the serogroups. Analysis and periodic reporting is important in proper therapy of cholera.
